U), long held to be invariant in nature, shows small variations 7, 8 . In their study, Andersen et al. used MCICPMS instrumenta tion to explore the ramifications of this new paradigm for Earth's uraniumisotope cycle. They detected subtle variations in 238 U/ 235 U in a range of geological samples, including OIBs and MORBs, and demonstrated that the presentday oceanic crust being subducted into the mantle is isotopically distinct from the bulk Earth, with high 238 U/ 235 U values. Furthermore, they showed that this feature probably results from the emergence of fully oxygenated oceans 0.6 billion years ago.
Importantly, the authors then observed that the mantle sources of MORBs and OIBs responded differently to subduction of this isotopically distinct crust. Whereas the shal lower MORB source also shows high 238 U/ 235 U values, suggesting widespread pollution of its mantle source by subducted crust predomi nantly in the past 0.6 billion years, the deeper OIB reservoir shows no sign of this effect. Andersen and colleagues propose that this reflects the greater antiquity of the recycling events contributing to the OIB reservoir. When coupled with previous observations of Th/U, these new data suggest ages for the deep OIB reservoirs of between 2.5 billion years (derived from model ages based on the abundance of Pb isotopes) and 0.6 billion years (when the oceans became fully oxygenated).
As exciting as these results are, we must realize that the range of 238 U/ 235 U variations observed is at the limit of what current instru mentation can detect. In addition, there are currently no appropriate reference materials characterized to this level of precision. For this reason, further detailed studies will be required to confirm these remarkable observa tions. Moreover, in an attempt to characterize 'average' oceanic crust, the authors used com posite samples of oceanic crust, derived from Ocean Drilling Program Site 801 in the western Pacific. It is well known that the oceanic crust is highly heterogeneous and thus a crucial goal for future studies will be to broaden the ura niumisotope database to determine whether the crustal composite from Site 801 is truly rep resentative of subducting oceanic crust.
It is also interesting that recent in situ analyses of sulfur isotopes in tiny olivinehosted sulfide inclusions in OIB lavas from Poly nesia 9 have revealed isotopic compositions that could have been generated on the early Earth by photo chemical reactions only before about 2.45 bil lion years ago, providing a lower age limit for the mantle source of these particular lavas. At first sight, these results seem inconsistent with those of Andersen et al., but we need to bear in mind that both studies encompass only a small part of the diverse OIB compositional spectrum. Future investigations exploiting these emerging geochemical tools will need to examine the many other OIB flavours: only then may we finally unlock the secrets of crustal recycling. ■ 
Jon Woodhead is in the School of Earth

GENOMICS
African dawn
The African Genome Variation Project presents genotyping and whole-genome data from individuals across sub-Saharan Africa, giving insight into population history and guiding future genomic studies on the continent. See Article p.327
T he story of human origins and diversi fication is the story of Africa, and there is a growing interest in this story being developed and told by Africans. The paper on the African Genome Variation Project by Gurdasani et al. 1 , which is published on page 327 of this issue, is an excellent example of collaborative work by African and non African researchers, and a timely addition to the trickle of humangenomic data aimed at systematically characterizing genetic diversity across Africa. The project presents genotype data from more than 1,481 individuals from 18 ethno linguistic groups in subSaharan Africa (Fig. 1) , and wholegenome sequen cing from 320 individuals representing 7 ethno linguistic groups from 3 geographically dis tinct regions -Ethiopia (northeast Africa), Uganda (east Africa) and southern Africa. The resource is the most comprehensive represen tation of African diversity so far.
Gurdasani and colleagues' paper uses data from 2,864 individuals from 33 African and nonAfrican populations to provide a bird's eye view of the dynamicity of the human genome and finetuned information on areas of genomic differentiation and fixation in cer tain African populations. It also highlights the usefulness of this information for identify ing genes related to disease susceptibility and resistance. The authors' selection of popula tions representative of the three major African ethnolinguistic groups (NigerCongo, Nilo Saharan and AfroAsiatic) takes into account the fact that these groupings represent key points -source, nexus and/or destination -on the routes of early human migration, and thus reflect interesting patterns of genetic diversity and selection.
A , finding such traces in west African genomes is interest ing because it is probable that this KhoeSan admixture represents an ancient popula tion. A possible inter pretation of these findings is that these Eurasian immigrants, or indeed the Khoe San, brought with them a 'wanderlust' gene that was then integrated into other African groups and translated into the Bantu expansion -the series of migrations, occur ring around 3,000-5,000 years ago, that spread the NigerCongo ethnolinguistic group across much of subSaharan Africa. Largescale wholegenome sequencing across Africa will provide many more insights into human diversity, evolution, population history and disease susceptibility, and emerging work on ancient African genomes will further help to resolve unattributed genetic diversity in African populations.
Gurdasani et al. also find that the AfroAsiatic and NiloSaharan language groups make a larger contribution to African differentiation and diversity than previously estimated, suggesting that the NigerCongo language groups (which represent the majority of the population across subSaharan Africa) were founded fairly recently by large numbers of individuals, coinciding with the Bantu expan sion. The authors also observed a remarkable decrease in subSaharan population differen tiation when Eurasian ancestry is artificially blocked using a computer program. This may at first seem surprising, but it could indicate a high level of withingroup diversity resulting from the large migrations and founder popu lations described above. Alternatively, it may represent backmigrations of relatively small bands of Eurasians who had been exposed to strong selective pressures and thus the reshap ing of parts of their genomes.
The African Genome Variation Project states that part of its vision is to facilitate medical genomic studies in Africa, through generating data on African populations and also through developing capacity for genomic research on the continent. Towards this goal, the authors present a comparison of existing genome chips -devices used for identifying genetic varia tions that are associated with diseases -and suggest design modifications for chips that will better capture genomic variation in African populations. Such improvements in chip design will be of immediate benefit, especially to the largescale genome projects covering different African populations that are already under way as part of the H3Africa Consortium 4 . Developing countries across the globe are at disparate stages of engaging with human genomics research. In some parts of Asia and Latin America, there has been a ready engagement with genomics and other high throughput technologies, as a result of the active involvement of academic institutions and governmental support. Such involvement is crucial if human genetics and genomics is to be integrated into education and training, and into other disciplines such as health and agriculture, and thus for this science to con tribute to enhancing a state's development. A good example of this integration is the coor dinated effort of the 100,000 Genomes Project in the United Kingdom with Health Education England, under the auspices of the UK National Health Service. This initiative inte grates workforce training designed to raise awareness of the predicted impact of the 'omics revolution' on health care.
Understandably, there has been substantial 'datageneration envy' from countries and researchers on the African continent. Although adoption of the international genomics momentum is happening at dif ferent speeds across the continent, large scale genomic health projects such as the H3Africa Consortium, which is driven by the African Society of Human Genetics with fund ing from the US National Institutes of Health and Britain's Wellcome Trust, are serving as examples for networked research projects in Africa. However, effort is still needed to draw those researchers and countries not yet part of H3Africa into this 'genomic fest' , and to ensure that government engagement, as well as edu cation and training reforms, continue to grow beyond universities. ■ 
Raj Ramesar is in the MRC
